Abstract Six new sesquiterpenes having the botryane carbon skeleton (1ϳ6), together with known compounds (7ϳ10) were induced and isolated from the ascomycete Daldinia concentrica (strain S 0318). Structures elucidation was accomplished by NMR spectroscopic and X-ray crystallographic studies.
Introduction
Fungi or bacteria that produce secondary metabolites often have the potential to produce various compounds from a single strain. Variation of cultivation parameters to induce the production of formerly unknown compounds is one of the approach to increase the number of secondary metabolites from one single organism. This way of releasing nature's chemical diversity was termed the 'OSMAC (One Strain-Many Compounds)' approach [1, 2] , which is based on the observation that individual strains are able to produce more metabolites than normally detected in a routine screening program. Small changes in the cultivation parameters (for example, culture vessel, media composition, and addition of enzyme inhibitors) can completely shift the metabolic profile of various microorganisms. It is a very simple approach to the improvement of fermentations to obtain maximum production titers of desired compounds. This approach was successfully used as a valuable tool to exploit natural products diversity in the past, for example, actinomycetes (Streptomyces sp.) and fungi (Aspergillus sp., Sphaeropsidales sp.) produce additional compounds after variation of the culture conditions [3ϳ5] .
Previous investigation reported the isolation of induced daldinins A, B, and C with a new skeleton and four known compounds from the cultures of ascomycete Daldinia concentrica [6] . Following the OSMAC approach, the strain S 0318 (Daldinia concentrica) has been cultivated and further investigated. In the culture broth extract from Erlenmeyer flasks (color, transparent; size, 500 ml; media, 300 ml) instead of reagent bottles under same cultivation conditions we detected additional metabolites by TLC and HPLC. Careful investigation on the culture of D. concentrica strain (S 0318) led to the isolation of new compounds methyl-7a-acetoxydeacetylbotryoloate (1), 7a-acetoxydeacetylbotryenedial (2), 7a -hydroxybotryenalol (3), 7,8-dehydronorbotryal (4), 7a -acetoxydehydrobotrydienal (5), and 7a-acetoxy-15-methoxy-10-O-methyldeacetyldihydrobotrydial (6) (Fig. 1) , and known compounds, 7a-hydroxy-10-O-methyldihydrobotrydial [7] , 7-hydroxy-16-O-methyldeacetyldihydrobotrydial-hydrate [9, 10] , 7-hydroxydeacetyl-botryenalol [8] , and 7a -hydroxydihydrobotrydial [7] , by the alteration of culture parameter (form of culture vessel). The fermentation, isolation and structure elucidation of these compounds are reported here. 
Materials and Methods

General
Cultivation
Strain S 0318 was grown on agar slants at 22°C until sporulation, and then stored at 4°C. The culture medium consisted of potato (peel off) 200 g, glucose 20 g, KH 2 PO 4 3.0 g, MgSO 4 1.5 g, citric acid 0.1 g and thiamin hydrochloride 10 mg in 1.0 liter of de-ionized water. The fungus was grown in Erlenmeyer flasks (color, transparent; size, 500 ml; media, 300 ml). The pH was adjusted to 6.5 before autoclaving. Fermentation was carried out on a rotary shaker at 22°C and 150 rpm for 10 days.
Extraction and Isolation
The mycelium from 60 liters was filtered, and the filtrate was extracted five times with EtOAc (total 80 liters). The EtOAc extract was evaporated in vacuo and the deep brown gum (80 g) was subjected to column chromatography (silica gel) using a CHCl 3 /MeOH stepwise elution. Elution with H COSY led to the deduction of the fragment C-1-C-2-(C-11)-C-3-C-4-C-5. The NMR data suggested that 1 was similar in structure to the known compound methyl botryoloate, a phytotoxic botrydiane sesquiterpenoid isolated from Botrytis cinerea [9, 10] . In fact, the main differences between the NMR spectral data of 1 and those of methyl botryoloate were that the methylene signal at d (Fig. 3) . The assignments of 1 were further confirmed by analysis of combined 1 H-1 H COSY, HMBC and ROESY correlations (Fig. 3) . Based on all those data described above, the structure of 1 was deduced to be methyl-7a -acetoxydeacetylbotryoloate as shown in Fig. 1 .
Physico-chemical Properties
The molecular formula, C 17 H 24 O 5 , for 2 was deduced from the HR-TOF-MS. The 1 H-and 13 C-NMR spectra of 2 shared similarities with those of 1 and botryendial [9] , except that the methylene at C-7 (d H (Fig. 3) . Consequently, the structure of 4 was elucidated to be 7,8-dehydronorbotryal as shown. The orientation of H-7 was inferred on the basis of NOESY. The correlations can be observed between H-7 and H-13, while no correlations were observed between H-7 and H-12, 14, suggesting that H-7 was b -orientated, which was confirmed with X-ray crystallographic analysis (Fig. 2) .
7a -Acetoxy-15-methoxy-10-O-methyldeacetyldihydrobotrydial (6) was obtained as colorless needles. Its molecular formula of C 19 H 32 O 7 was established on the basis of EI-MS, (Table 2) were very close to that of 7-acetoxy-15-methoxy-10-O-methyldihydrobotrydial [10] , but the signals for H-4 and C-3, 4, 5 with significant differences and the absence of an acetate group. In HMBC, correlations can be observed between H-4 and C-5, 6, indicating one hydroxyl group connected to C-4. Thus structure of 6 was assigned to be 7-acetoxy-10-O-methyl-15-methoxydeacetyldihydrobotrydial, which can be confirmed by X-ray crystallographic analysis (Fig. 2) .
Natural products are an attractive source of varied structures that exhibit potent biological activities, and desirable pharmacological profiles. Variation of cultivation parameters to induce the production of formerly unknown compounds is one of the simple approach to increase the number of secondary metabolites from one single organism for fungi or bacteria. This way of releasing nature's chemical diversity could be further explored in the future.
